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Art Unit: 2652 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 16 and 18-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hasegawa et al (US. 6,538,858 B1) in view of Saito et a! (US. 

5,869,963). 

Hasegawa et al disclose a magnetic sensor having a giant magnetoresistive 
sensing layer including a magnetic free layer 5 (in the Prior art of Hasegawa et al 
discloses that magnetic free layer is made of a ferromagnetic) ; and a hard bias layer 6 
positioned and configured to maintain the free layer in a single domain state (column 
21, lines 43-48) as set forth in claims 1,16 and 18-19. Regarding claim 16, Hasegawa 
et al it is inherently shown that the sensor of the Hasegawa et al is builted for a 
magnetic disk drive as well known in the art and which a disk drive having a media(s) 
and a driving mechanism (see Gill). 

Hasegawa et al do not disclose that the hard bias layer has a coercivity of at 
least 2,000 Oe (claims 1 , 1 6 and 1 8-1 9) or 2,300 Oe (claim 2). 

Saito et al disclose a magnetoresistive sensor having a hard bias layer 5 has a 
coercivity of 1,300 Oe. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to make the hard bias layer of the sensor of Hasegawa et al with a 
coercivity of at least 2,000 Oe (claims 1 . 1 6 and 1 8-1 9) or 2.300 Oe (claim 2) as taught 
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by Saito et al. Eventhough, Saito et al only disclose 1 ,300 Oe, but Saito et a! has shown 
the way of increasing the coercivity force of the hard bias layer. 

The rationale is as follows: One of ordinary skill in the art would have been 
motivated to manufacture the hard bias layer of the sensor of Hasegawa et al with a 
coercivity of at least 2,000 Oe as taught by Saito et al to decrease the occurrence of 
Barkhausen noise in order to improve read/write characteristics of the sensor. 

Regarding claim 3, Hasegawa et al disclose that the hard bias layer 317 
generally has a thickness of of about 20 to 50 nm which is not more than 60nm as 
claimed (column 46, lines 56-57). 

Hasegawa et al disclose a magnetic sensor having a giant magnetoresistive 
sensing layer including a magnetic free layer 5 (in the Prior art of Hasegawa et al 
discloses that magnetic free layer is made of a ferromagnetic) ; and a hard bias layer 6 
positioned and configured to maintain the free layer in a single domain state (column 
21 , lines 43-48). Hasegawa et al also disclose that the thickness of the hard bias layer 
is preferably larger than the thickness of the free layer. However, Hasegawa et al as 
modified by Saito et al do not disclose that the hard bias layer having a "magnetic 
remnance times thickness" at least two times the value of the "saturation magnetization 
times thickness" of the free layer as further claimed in claim 19. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the sensor of Hasegawa et al as modified by Saito et al 
such that that the hard bias layer having a "magnetic remnance times thickness" at least 
two times the value of the "saturation magnetization times thickness" of the free layer to 
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provide a stronger bias nnagnetic field can be easily applied to the free layer, thereby 
easily putting the free magnetic layer into the single domain state and decreasing the 

occurrence of Barkhausen noise. 

3. Claims 4 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hasegawa et al and Saito et a! as applied to claim 1 above, and further in view of Gill 
(US. 6,052.263). 

Hasegawa et al and Saito et al do not disclose that the hard bias layer having a 
seed layer and a permanent magnetic layer as set forth in claims 4 and 1 1 . 

Gill discloses a magnetic sensor having a seed layer 440 formed of Cr; a 
permanent magnet layer 430 formed of alloy of CoPtCr which is deposited on the seed 
layer 440 (both combined layers acting as a hard bias layer). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the hard bias layer of the sensor of Hasegawa et al as 
modified by Saito et al with seed layer and magnetic magnet layer as set forth to 
improve single state domain characteristics of the free layer which reduce noise and 
improve read/write characteristics of the sensor. 

Gill only discloses that the seed layer formed of Cr and the magnetic magnet 
layer formed of an alloy of CoPtCr. However, Gill does not disclose that the seed layer 
is formed of an alloy between two elements chosen from the group consisting 
essentially of W, Mo. Cr, V, Nb, Ta, Ti, Hf and Zr and the permanent magnetic layer 
formed of an alloy of CoPt, all as set forth in claims 4 and 1 1 . 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to manufacture the seed and permanent magnetic layer of 
Hasegawa as modified by Saito et al and Gill with such material as set forth, supra 
through routine lab experimentation and optimization because it is obvious to one of 
ordinary skill in the art using the lab experimentation to combine known material in order 
to improve the quality of the seed and permanent magnet layer to reduce noise and 
improve read/write characteristics of the sensor. 

4. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Hasegawa et al. 

Hasegawa et al disclose a magnetic sensor having a giant magnetoresistive 
sensing layer including a magnetic free layer 5 (in the Prior art of Hasegawa et al 
discloses that magnetic free layer is made of a ferromagnetic) ; and a hard bias layer 6 
positioned and configured to maintain the free layer in a single domain state (column 
21 , lines 43-48). Hasegawa et al also disclose that the thickness of the hard bias layer 
is preferably larger than the thickness of the free layer. However, Hasegawa et al do not 
disclose that the hard bias layer having a "magnetic remnance times thickness" at least 
two times the value of the "saturation magnetization times thickness" of the free layer. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the sensor of Hasegawa et al such that that the hard bias 
layer having a "magnetic remnance times thickness" at least two times the value of the 
"saturation magnetization times thickness" of the free layer to provide a stronger bias 
magnetic field can be easily applied to the free layer, thereby easily putting the free 
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magnetic layer into the single domain state and decreasing the occurrence of 
Barkhausen noise. 

5. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gill. 
Gill discloses a giant magnetoresistive sensing layer having a top surface, a 

bottom surface and at least a side surface intersecting the top and bottom surfaces at 
an angle substantially different from 180 degress (figure 4). Gill also discloses a 
permanent magnetic layer 430 deposited on the seed layer 440. 

Gill only discloses that the seed layer 440 formed of Or and the magnetic magnet 
layer formed of an alloy of CoPtCr. However, Gill does not disclose that the seed layer 
is formed of an alloy between two elements chosen from the group consisting 
essentially of W, Mo, Cr, V, Nb, Ta, Ti. Hf and Zr. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to manufacture the seed and permanent magnetic layer of 
Hasegawa as modified by Saito et al and Gill with such material as set forth, supra 
through routine lab experimentation and optimization because it is obvious to one of 
ordinary skill in the art using the lab experimentation to combine known material in order 
to improve the quality of the seed and permanent magnet layer to reduce noise and 
improve read/write characteristics of the sensor. 

6. Claims 5-10 and 12-14 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 

limitations of the base claim and any intervening claims. 
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7. The following is a statement of reasons for the indication of allowable subject 
matter: The prior art of record neither discloses nor suggests the combined limitations 
of claims 1 and 4 and further limitations of "the seed layer comprises TiW with 1 to 15 
atomic percent W, and wherein the permanent magnetic layer comprises of CoPt as 
recited in claims 5 and 6. The prior art of record neither discloses nor suggests the 
combined limitations of claims 1 and 11 and further limitations of "the seed layer further 
comprises a metallic layer bonded to the alloy layer comprising the alloy, wherein the 
permanent magnetic is in contact with the layer comprising the alloy" as claimed in 
claim 12. 

Response to Arguments 

8. Applicant's arguments filed 2/9/04 have been fully considered but they are not 
persuasive. 

In the "REMARKS" applicant asserts that the combination of Hasegawa and 
Saito is not a proper rejection because Hasegawa as modified by Saito fails to disclose 
or suggest a hard bias layer having a coercivity of 2,000 Oe, as required by claim 1, 
Further, Saito fail to provide any suggestion or disclosure that raising the coercivity of 
hard bias layer 5 above 1 ,300 would effect the Barkhausen noise in either a positive or 
negative direction. 

Hasegawa et a! has been relied upon for disclosing a magnetic sensor as set 
forth in claims 1,16 and 18-19 (see above Office Action). 
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Saito et al disclose a magnetoresistive sensor having a hard bias layer 5 has a 
coercivity of 1 ,300 Oe. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to make the hard bias layer of the sensor of Hasegawa et al with a 
coercivity of at least 2,000 Oe (claims 1. 16 and 18-19) or 2.300 Oe (claim 2) as taught 
by Saito et al. Eventhough, Saito et al only disclose 1,300 Oe, but Saito et al inherently 
has shown the way of increasing the coercivity force of the hard bias layer (figure 1 1 ; 
column 14, lines 1-7; column 18, line 63 to column 9. line 21; and column 21, lines 15- 
22), which is discussed a laminated layer which inherently includes the hard layer 5. 

Therefore, the examiner maintains that one of ordinary skill in the art would have 
been motivated to manufacture the hard bias layer of the sensor of Hasegawa et al with 
a coercivity of at least 2,000 Oe as taught by Saito et al to decrease the occurrence of 
Barkhausen noise in order to improve read/write characteristics of the sensor. 
Additionally, it is obvious to one of ordinary skill in the art at the time the invention was 
made to use engineering routine lab experimentation and optimization to improve the 
coercivity of the hard layer of Hasegawa et al as modified by Saito from 1 ,300 Oe to 
2.000 Oe. 

Applicant also asserts that: 

"Hasegawa discloses a hard bias layer having a thickness greater than a 
thickness of the free layer. However, Hasegawa fails to disclose or suggest a 
hard bias layer 'having a magnetic remnance times thickness (Mrt) at least two 
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times the value of the saturation magnetization times thickness (Mst) of the free 
layer; (Remarks, page 8, lines 12-19. 

Hasegawa et al has been utilized to disclose a magnetic sensor having the 
thickness of the hard bias layer is preferably larger than the thickness of the free layer. 
However, Hasegawa et al do not disclose that the hard bias layer having a "magnetic 
remnance times thickness" at least two times the value of the "saturation magnetization 
times thickness" of the free layer. 

The Examiner maintains that the rejection is proper because it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
the sensor of Hasegawa et al such that that the hard bias layer having a "magnetic 
remnance times thickness" at least two times the value of the "saturation magnetization 
times thickness" of the free layer to provide a stronger bias magnetic field can be easily 
applied to the free layer, thereby easily putting the free magnetic layer into the single 
domain state and decreasing the occurrence of Barkhausen noise. 

Applicant further asserts that Gill is not a proper rejection because "Gill discloses 
...." (Remarks, page 8, line 22 to page 9, line 10). 

Gill discloses a giant magnetoresistive sensing layer having a top surface, a 
bottom surface and at least a side surface intersecting the top and bottom surfaces at 
an angle substantially different from 180 degress (figure 4). Gill also discloses a 
permanent magnetic layer 430 deposited on the seed layer 440. 

Gill only discloses that the seed layer 440 formed of Cr and the magnetic magnet 
layer formed of an alloy of CoPtCr. However, Gill does not disclose that the seed layer 
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is formed of an alloy between two elements chosen from the group consisting 
essentially of W, Mo. Cr, V, Nb, Ta, Ti, Hf and Zr. 

The Examiner maintains that the rejection is proper because it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
manufacture the seed and permanent magnetic layer of Hasegawa as modified by Saito 
et a! and Gill with such material as set forth, supra through routine lab experimentation 
and optimization because it is obvious to one of ordinary skill in the art using the lab 
experimentation to combine known material in order to improve the quality of the seed 
and permanent magnet layer to reduce noise and improve read/write characteristics of 
the sensor. 

Regarding claims 18 and 19, the rejection have been changed as in the above 

paragraph No. 2 due to Applicant's amendment. 
9. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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10. Any inquiry concerning this comnnunication or earlier comnnunications from the 
examiner should be directed to Allen T Cao whose telephone number is (703) 305- 
3796. The examiner can normally be reached on Mon - Thurs (7:30 - 6:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hoa T Nguyen can be reached on (703) 305-9687. The fax phone number 
for the organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 305- 
4750. 




Allen Cao 
Primary Examiner 



AC 

October 31, 2003 



